NMDA-induced changes in a cortical network in vivo are prevented by AMPA.
Analogues of glutamic acid including N-methyl-D-aspartic acid (NMDA) depolarise neurones of the cerebral cortex in vivo and thus change the size of the somatosensory evoked potentials (SEPs). The potentials recover rapidly despite maintained superfusion with NMDA, suggesting a form of neuronal desensitisation or network adaptation. In this study potentials were evoked at the cortical surface by electrical stimulation of the contralateral forepaw and compounds applied topically to the cortical surface by a cortical cup. NMDA at 50-250 microM caused a concentration-dependent decrease in the amplitude of the SEPs, with the highest concentration always abolishing them. AMPA at 50 microM did not affect evoked potentials when applied alone, but prevented the NMDA. Such AMPA-NMDA interactions were inhibited by 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX) and enhanced by cyclothiazide (which prevents AMPA desensitisation). Superfusion with potassium did not change sensitivity to NMDA. These results suggest that, in the rat cerebral cortex in vivo, activation of AMPA receptors can induce a loss of the network response to activation of NMDA receptors. Such a phenomenon may have physiological and therapeutic implications.